Of the neoplastic causes, the commonest lesion is carcinoma of the sigmoid colon with carcinoma of the rectum and then carcinoma of the bladder next in order. Other pelvic carcinomas such as those arising from uterine cervix or ovary have occasionally been reported as the cause. The incidence of adherence to the bladder and of fistula formation in malignant diseases of the bowel in cases from St. Mark's Hospital are shown in Table I . It is perhaps of interest that adherence to the bladder (and by that is meant adherence to such a degree that removal of part of the bladder is necessary) is one and a half times more common in sigmoid growths than in rectal growths, while actual fistula formation is five times as common. Note also the sex difference, naturally greater in rectal growths. Pathology (Fig. 1) . between bowel and bladder with a short direct track, due usually to an infected diverticulum in the sigmoid colon lying on the dome of the bladder (Fig. IA) . In other cases the track may be longer or more tortuous, perhaps tracking into the mesentery of the sigmoid and following thickened peritoneal folds to open into the posterior bladder wall at a lower level ( Fig. I B) . Not infrequently there may be an abscess cavity intervening between bowel and bladder which varies considerably in size and may contain only a few minims or several ounces of pus (Fig. Ic) . This intervening abscess was first mentioned by Chavannaz in 1897 and called by him the "foyer intermediaire". The presence of such an abscess cavity adds greatly to the difficulties of operation, and the size and fixity alike make it difficult to tell, even at operation, if the primary lesion in the bowel is inflammatory or neoplastic. It is perhaps worth emphasizing that, even when the primary lesion in the bowel is neoplastic, the actual fistula into the bladder may be only the result of secondary infection and not necessarily an indication of invasion of the bladder by growth. Sometimes, however, malignant cells may grow along the fistulous track and erupt into the bladder (Fig. ID) .
An ileo-colic fistula is sometimes present as well as the vesico-intestinal one. This may occur in cases of diverticulitis or in carcinoma of the colon, and the presence of this second fistula accounts for some, at least, of the failures to improve after proximal diverting colostomy. In cases of Crohn's disease, the presence of an ileo-colic fistula in addition to the vesico-intestinal fistula between diseased ileum and bladder seems to be particularly common, being reported in many cases in the literature and occurring in each of the two cases of vesico-intestinal fistula in Crohn's disease which I have seen.
The changes in the bladder seem to follow a fairly definite pattern with an initial, intense cystitis which then partly settles. There is always more cedema in the neighbourhood of the fistula, and often granulomatous polyps may occur in that part of the bladder. These polyps may even be mistaken for a primary neoplasm of the bladder, especially if the view is poor and the history of pneumaturia is not volunteered by the patient. In most cases the wth F fistt ven condition, untreated, will lead to chronic cystitis, a contracted bladder, possibly stone formation and finally ascending pyelonephritis and death. All writers emphasize the bad prognosis of untreated cases, though there may be some confusion here in that many of the deaths in the past were probably due to malignant disease rather than to the presence of the fistula itself. Occasionally a remarkable tolerance of the bladder seems to develop, the patient remaining in good health with minimal symptoms for many years, and with a nearly normal bladder on cystoscopy.
The most important point in the diagnosis of vesico-intestinal fistula is the symptom of pneumaturia, with fmcaluria and symptoms of cystitis as close seconds. Other causes of pneumaturia such as certain bladder infections associated with glycosuria, and instrumentation of the bladder, are well recognized but are rare. In most cases seen in surgical practice, however, pneumaturia means a vesico-intestinal fistula until proved otherwise, and is said to occur in 90% of cases but, surprisingly, is not always volunteered by the patient. The passage of urine per rectum is much less common. Confirmation of the presence of a fistula can usually be obtained by certain urine tests which were mentioned by Dr. Dukes twenty years ago (Dukes, 1938) , such as examination of the centrifuged deposit for fecal debris and muscle fibres, and culture of the urine for spore-bearing anaerobes; but it is possible for the urine to be sterile in the presence of a small fistula that yet allows air to enter the bladder.
Of particular interest to this Section are the symptoms that may occur before a fistula develops. Tables II and III give an analysis of the cases at St. Mark's and elsewhere. Table IL shows the cases of diverticulitis; there were 12 patients, 9 men and 3 women. I would like to emphasize the age incidence of the condition, and to draw attention to the rather peculiar difference in the average age in the two sexes. I think it is important to realize that diverticulitis and its complications is a disease commonly seen in the 50s, and is not a disease of old people, and the youngest patient was a man of 38. The patient with a seventeen-year history (of recurrent cystitis) was a personal case, aged 56 at operation, his symptoms having started at the age of 39. I would like particularly to draw attention to the fact that in 6 out of these 12 cases the symptoms were only urinary for a varying time preceding the development of the fistula.
In the cases due to carcinoma (Table III) the age was roughly the same, but the history was predominantly of bowel symptoms, and prodromal urinary symptoms seem to have been less common. However, one patient in this group had frequency and dysuria for five months before pneumaturia developed, with no other symptoms referable to the growth in his bowel. Diagnosis, to be complete, can be considered under the headings shown in Table IV . tion. If a vesico-intestinal fistula is suspected, a sigmoidoscopy with air inflation may confirm its presence. The location of the fistulous openings in the bladder and in the bowel and the cause of the fistula are matters for clinical and cystoscopic examination, including a bimanual palpation, and for X-rays. Sigmoidoscopy is not always successful in reaching the lesion, though it should always be done. X-rays are seldom able to show the fistula, but may be helpful in showing the nature of the disease in the bowel. Differential diagnosis between a growth in the sigmoid and diverticulitis is not always easy, however, and indeed the conditions may co-exist. TREATMENT Treatment, naturally, depends on the cause of the fistula and is best discussed under three headings: (1) The treatment of those cases due to disease in the rectum or colon, whether inflammatory or malignant. (2) The treatment of those cases due to Crohn's disease of the terminal ileum. (3) The treatment of traumatic cases.
Cases due to disease in the sigmoid colon and rectum.-The aim in every case is a resection of the diseased bowel with separation from the bladder, if necessary removing part of the bladder wall, sound closure of the bladder and then restoration of bowel continuity. However, this aim is not always possible to achieve. Sometimes the patient's general condition is such that any major operation would prove hazardous, and sometimes a growth may be considered inoperable. Then the best one can do is to establish a proximal colostomy, in the sigmoid colon if possible; if not, in the transverse colon. This is usually, but not always, effective, and there are many cases reported of urinary symptoms continuing after the establishment of a good proximal colostomy. However, in most cases it is satisfactory, but it is important that it should be a defunctioning colostomy with adequate separation of the two ends of the bowel. Simple separation and suture of the two viscera involved in a fistula without resection of the diseased part is seldom satisfactory, has a high recurrence rate, and is not worth doing.
In the majority of cases, resection of the diseased part of the bowel is possible. Resection and anastomosis may be easy if the fistula is a direct one into the dome of the bladder, if only a short length of sigmoid is diseased, and if there is a reasonably long sigmoid colon.
In fat patients with short, fat-laden colons, in patients with a more complex fistula opening low down near the trigone, or in those with much fibrosis around the fistula or an intervening -abscess cavity, the operation may prove extremely difficult. In these latter cases, it is essential to see and dissect out both ureters, which are otherwise likely to be in danger. In cases of carcinoma, the part of the bladder to which the growth is adherent should be removed, and in very advanced cases the operation of pelvic clearance may be necessary if the growth is to be excised. In inflammatory cases it is usually enough to dissect the colon off the bladder wall, but it is important to try to excise the fibrous tissue so that one can get a good closure of the bladder, which is then drained by an indwelling catheter for ten to fourteen days. At St. Mark's we believe that implantation of malignant cells is an important factor in recurrence after bowel surgery for carcinoma, and take precautions to prevent it. We think that the bladder and cut edges in these cases should be swabbed well with 1 in 500 perchloride of mercury, which is thought to be effective in killing loose malignant cells.
Restoration of bowel continuity is nearly always possible in cases of diverticulitis, as luckily the disease hardly ever affects the rectum, which can be mobilized sufficiently to allow of anastomosis to it of healthy bowel. Sometimes the transverse colon has to be brought down, but anastomosis is nearly always technically feasible and often easy. In 2 of the St. Mark's cases, restoration was not possible. One of these had continuing disease after a transverse colostomy with much perirectal fibrosis and a hopelessly fixed and contracted rectum. The other also had this similar perirectal fibrosis, and furthermore was very fat, a factor which always makes for difficulty in pelvic surgery. Both these cases, in fact, had excision of the rectum performed with a terminal colostomy, but in such cases it may be safer and wiser in certain circumstances to do a Hartmann operation rather than an excision of the rectum.
I would now like to discuss briefly the rather controversial question of whether these operations should be done in one stage or whether a three-stage procedure, that is, transverse colostomy, resection, closure of colostomy, is preferable. Several cases in this series were done in one stage, and there is no doubt that in certain cases the operation may be technically easy and a one-stage operation perfectly safe. Nevertheless, I believe (and with this I think that my colleagues at St. Mark's would agree) that it is usually wiser to do a preliminary transverse colostomy. Even in the easy cases, this does give a slight extra margin of safety, while-in those patients with severe urinary symptoms it usually allows the urinary infection to be rapidly overcome and the general condition of the patient to improve. Moreover, the defunctioned bowel can be rendered clean and the further hazard of frcal soiling following a difficult dissection can be avoided. In cases with much inflammation, it allows cedema to settle, and may considerably reduce the size and fixity of any mass. The interval between the establishment of the colostomy and the resection must vary, of course, with the particular case, but there is probably rarely any advantage to be gained by waiting longer than six weeks, and very long delays may allow of increased fibrosis around the sigmoid and upper rectum, and may make dissection and anastomosis more difficult. A staged operation is probably wiser even when one is dealing with a carcinoma, though here the interval should be as short as is reasonable, possibly two to three weeks, as this time usually allows for cleansing of the bowel and overcoming of the urinary infection. A short delay of this duration is unlikely to make any difference to the ultimate prognosis of the growth and does, I think, reduce the risk of a resection.
There has been 1 death in the 12 cases due to diverticulitis at St. Mark's; this case was done in one stage and w-e think his death might have been avoided by staging. All the other cases did well and have remained well. There was also 1 post-operative death among the 6 cases due to carcinoma, and 1 was inoperable; but the remaining 4 cases treated by resection have all remained well for one and a half, two, five and six years respectively. This is rather surprising but encouraging, and shows that a determined attempt at removal of these tumours is justified. Fig. 2 is a photograph of a specimen of one of these patients, operated on by Mr. Henry Thompson, showing the cuff of bladder wall with the growth erupting into the vesical cavity. The growth was of high malignancy and showed both lymphatic and venous invasion, and yet he has remained well for six years to date.
Cases due to Crohn's disease,-This subject has been well reviewed by Williams (1954) . The disease is predominantly one of young people and must always be considered when urinary disorders occur in such people because, as in cases of diverticulitis, the intestinal symptoms may be minimal or absent, and the general health may be unaffected. The diagnosis is not always straightforward, even when suspected, and X-rays do not always confirm a suspected diagnosis. I have only seen two cases of vesico-intestinal fistula following Crohn's disease, and each underwent resection of the diseased bowel with a satisfactory result. Short-circuiting operations, even with exclusion, may not always cure the fistula. The presence of an ileo-colic fistula or an intervening abscess cavity, as previously discussed, are possible reasons for failure to heal after such a short-circuiting operation. I think that if surgery is undertaken it should be with a view to resection.
Traumatic cases.-In those cases due to gunshot wounds or perforating foreign bodies, there does seem to be a strong tendency to spontaneous healing. Poole-Wilson (1952) in discussing the bladder injuries seen at the Genito-Urinary Centre in C.M.F. found that in only 2 of the 15 cases where there was association of vesical and rectal injury did a fistula require surgery. It is difficult to know if there is the same tendency to spontaneous cure in the injuries following operations on the prostate and bladder neck as the cases that do heal are seldom reported and only the failures come to notice. 5 such cases have been referred to St. Mark's in the last ten years. They are, of course, of an older age group, and in these 5 cases the average age was 65, the oldest being 79 and the youngest 55. There have been 2 deaths in these 5 cases, 1 before any surgery was undertaken and 1 following an attempt at closure, both deaths being due to pyelonephritis. 2 have been successfully closed, and 1 has had ureteric transplantation into an isolated ileal loop. It seems probable that direct surgery to the fistula should not be undertaken too early, because there is some tendency to spontaneous healing, and because surgical failure is more likely while there is still cedema of the tissues. It is probably wiser to establish an inguinal colostomy and a suprapubic cystotomy as soon as the presence of a fistula is recognized and to wait several weeks before attempting any local surgery even if the fistula persists. Access to these fistulw is difficult, both from the perineum and from the abdomen, and Mr. Henry Thompson and I tried a fresh approach in 1955. The first case we did together was a great success, and Mr. Thompson has since done another that was equally successful.
(Slides were then shown to illustrate a posterior approach to fistulk between the rectum and prostatic cavity.) It is of course still too early to say, on the results of just 2 cases, whether this will be a real advance in the treatment of these difficult cases, but this approach does seem worthy of further trial.
In conclusion, I would again like to express my thanks to my colleagues at St. Mark's, and particularly to Mr. Henry Thompson.
Mr. J. D. Fergusson (London):
The material presented has been drawn partly from a large general hospital (the Central Middlesex Hospital) and partly from a smaller urological hospital group (St. Peter's and St. Paul's) during the period [1952] [1953] [1954] [1955] [1956] [1957] [1958] . It may, therefore, be taken as representative of the condition as it first presents in general surgical and urological practice, and I am grateful to all my colleagues for their kind permission to include their cases with my own.
On examining the records it soon became apparent that certain criteria were indispensable to a proper diagnosis of fistula and that in some instances cases listed as suffering from this complication had, in fact, no actual communication between the bladder and bowel. Several patients in whom the urine had been described as fmcal or feculent were subsequently found at operation or post-mortem to have no fistulous opening; and the same was true in a few instances where it had previously been considered that watery stools had been contaminated with urine. Nor did the presence of that somewhat grotesque symptom "pneumaturia", even in the presence of bowel or bladder irritability, necessarily confirm the presence of a fistula. It was, therefore, important, in the interests of scientific exactitude, to insist that the diagnosis should be confirmed by at least one of the following criteria:
(1) The passage of intestinal contents in the urine-usually assessed by the presence of muscle fibres or undigested food residue.
(2) The passage of urine per rectum (usually confirmed by the urea content).
(3) The actual detection of a fistulous communication either at operation or autopsy. Applying these rigid criteria the original number of cases reviewed (30 in all) was eventually reduced to 16 ( beyond doubt. Of the remaining 14, one had a urethrorectal fistula (and was excluded on topical grounds), 5 patients may have had a fistula but failed to satisfy the suggested criteria or could not be traced, and 8 showed no evidence either of a previous or existing communication at subsequent operation or post-mortem.
The 16 established cases of vesico-intestinal fistula were investigated in detail and grouped according to their wetiology (Table II ). It will be noted that no examples of congenital (neonatal) fistula are recorded and that the traumatic cases are restricted to those induced by what might euphemistically be described as "therapeutic accidents". With regard to inflammatory conditions a point of interest lies in the proportion of cases due to regional enteritis. Although this condition has come to be a well-recognized cause of fistula, it has previously been regarded as less common than diverticulitis in this respect. Nevertheless in this series the numbers show a close approximation which possibly assumes greater significance when the proportion of uncomplicated cases of the two inflammatory conditions is compared.
During the period concerned 48 cases of Crohn's disease were under observation at the Central Middlesex Hospital as against 306 cases of diverticulitis. Fistula into the bladder occurred three times in the former, but was detected only once in the latter. Although the numbers are small they invite speculation as to whether a new trend is occurring in the itiology of inflammatory fistulb and whether, in fact, diverticulitis continues to play a predominant role. Personal experience suggests that with antibiotic therapy and selective surgical treatment fistula due to diverticulitis is becoming rarer, although, of course, adherent lesions to the bladder are still commonly encountered. It may also be questionable whether some lesions of the latter type have not in the past been falsely designated as fistulous since the symptoms to which they give rise often closely mimic those in which true communication has become established.
Among the neoplastic causes listed there appears to be a notable dearth of malignant conditions of the bowel which in previous series have constituted a major cause of fistula formation. The figures here, however, are probably misleading since 2 additional cases of carcinoma of the sigmoid in which a fistula was suspected were referred to St. Mark's Hospital for subsequent treatment. Nevertheless it is tentatively suggested that with improvement in early diagnosis and treatment this type of fistula may also be becoming relatively less common.
In order to emphasize the ictiological pattern which I have described the present series has been compared with a comprehensive record of 148 cases compiled by Williams (1954) ( Table III) . As already indicated the most marked divergence occurs in the inflammatory Uncertain.. .. 5 1 (carcinoma of prostate 1) group showing the relative importance of regional ileitis and diverticulitis, and also in the comparatively few cases of sigmoid and rectal cancer included in the present series. The latter discrepancy may be due to the fact that cases of cancer of the lower bowel complicated by fistula tend to become concentrated in special centres thus lending themselves more readily to collective review, and giving rise to a spurious impression of their actual frequency. It would be wrong, however, to draw any definite conclusions from the small numbers in the present series and any suggestion of this nature must remain largely speculative.
Reverting now to the actual cases in the present series, certain points of interest in the symptomatology and diagnosis of vesico-intestinal fistula will be discussed.
In general it may be said that, apart from some traumatic cases where the presence of a fistula is immediately evident from the nature of the injury, diagnosis is commonly delayed until the actual passage of specific contaminants in the urine and faces. Even in traumatic cases the position may sometimes initially remain obscure, though in some instances the issue may be decided by early exploration. In civil practice the incidence of traumatic fistula is low and the only cases recorded in the present series followed either surgical procedures or irradiation. In one of these a second-stage prostatectomy had been carried out, apparently with some difficulty, and the bladder drained suprapubically in the customary manner. No injury was suspected at the time, but a week later fmces were detected in the drainage and urine was passed per rectum. Subsequent rectal examination revealed a large fistulous opening through which the finger could be passed into the bladder. In a second case perurethral resection of the bladder neck for urinary retention in a patient with pernicious anemia was followed by clot retention and the escape of blood and urine per rectum on the fourth post-operative day. The latter finding led to the detection * f a small sloughing fistulous aperture on rectal examination. In the third case resection of a tumour near the bladder neck was supplemented by the insertion of radium needles attached to a Foley catheter. This led three months later to the passage of a slough per rectum followed by the voiding of urine with the faces. Fecal matter also appeared in the urine and the presence of a fistula was confirmed by cystoscopy. It will be noted that in all these cases urine was readily detected in the stools, in keeping with the view that urinary leakage is usually most in evidence when the fistula occupies a low position in the bladder. It was a little surprising that these examples represented the total number of traumatic fistule (during the period under review) at a urological centre to which difficult and complicated cases are frequently referred. Despite the extensive use of the boomerang needle, tantalum wire applicators and diathermy no fistulh from these causes were recorded; and radiation necrosis, if it occurred, possibly led to death from other causes before a communication could be established. Nevertheless cases bordering on fistula due to traumatic causes, and presenting with suggestive symptoms are not uncommon, as demonstrated by the following examples:
A youth of 17 was admitted to hospital with a three-day history of severe strangury and rectal tenesmus. No predisposing cause could be elicited at the time but his urine was foul and watery mucus was passed per rectum. An X-ray (Fig. 1) Linear streaks indicate 5j-in. penholder in bladder which had perforated the viscus and stripped the adjacent rectal wall without actually perforating the latter. FIG. 3. lines running vertically upwards in the region of the bladder. These were apparent by virtue of the radio-opacity of the blue paint on a 5k-in. penholder which he had some days previously inserted into the urethra. At operation the foreign body was found to have perforated the bladder and stripped the muscle of the rectal wall without actually effecting a full communication.
In a second case a leucotomized woman swallowed a nail file (Fig. 2) . This fact was concealed from her practitioner who was called in only at a later stage when she had developed an abscess above the pubis which was discharging farces on to the abdominal wall. Her urine was heavily infected and she complained of frequency and dysuria. Removal of the foreign body, which was embedded in an abscess cavity contiguous with the cecum and bladder, was followed by a discharging sinus which eventually healed. Repeated injections of opaque media failed to show any communication with the bladder, and her urine, which had never contained any actual fecal constituents, later cleared.
Finally a third patient presented with gross urinary infection and accompanying irritability of the bowel with bouts of watery diarrhoea. A previous arthrodesis of the right hip ( Fig. 3) had left him in possession of a fragment of a metal guide which an X-ray showed to be encroaching on the bladder area. Cystoscopy clearly defined the point of the guide, which had caused a pyramidal elevation of the vesical mucosa, but his symptoms were due to the presence of an infected tumour involving the opposite side of the bladder and subsided when this was later removed.
The foregoing cases serve to show how circumstances may sometimes arise leading to a suspicion of traumatic fistula when none in fact exists. The same applies in even greater measure to inflammatory cases where, despite the presence of combined symptoms of bowel and bladder irritability from a contiguous lesion, no actual perforation has occurred. The presence of foul urine and watery rectal discharge offers insufficient evidence alone on which to make a diagnosis and even the additional presence of pneumaturia may be misleading. On the other hand it may be mentioned that where an actual fistula has been proved symptoms may often be insignificant or even conspicuous by their absence. In general, however, it appears that most inflammatory cases give an initial history relating to the primary intestinal lesion which later becomes complicated by the development of symptoms due to bladder involvement. In this respect the time interval varies, but comparison between the two common causes, regional ileitis and diverticulitis, shows that the former usually tends to run a more chronic course. In the three instances of Crohn's disease causing fistula in the present series the interval between the onset of bowel and bladder symptoms was three, thirteen and fourteen years respectively, whereas in the 5 cases of diverticulitis the corresponding periods amounted to one year in 2 cases, and two, three and four years in the remainder. With regard to the sex and age incidence, 2 of the 3 cases of Crohn's disease were male and in all instances the fistula became established before the age of 50. Of the 5 cases of diverticulitis 3 were male and the youngest was 50. There was little apparent difference in the ultimate urological presentation of the two groups, all cases suffering from symptoms of intermittent or persistent cystitis, although in 2 cases these were very slight. Occasional pneumaturia occurred in 4 (2 with Crohn's disease) and definite fiecal contamination of the urine was found in all but one.
It has been suggested that the occurrence of pneumaturia in Crohn's disease always implies extension of the inflammation process to involve the sigmoid. In one of the present cases this was undoubtedly true, but in the other a barium enema failed to show any evidence of colonic disease. In a recent case of Crohn's disease under the care of Mr. D. M. Wallace, the symptoms and cystoscopic appearances strongly suggested the presence of a fistula although no contamination of the urine or faces was established. Operation revealed a coil of ileum adherent to the bladder with impending perforation, but no involvement of the sigmoid was detected. While on the subject of pneumaturia in inflammatory lesions it must be reiterated that, though often affording strong supporting evidence of fistula, it need not be infallible in this respect. In one of the rejected cases a patient continued to pass "gas" intermittently in the urine for years after a previous short-circuiting operation for presumed ileitis, but subsequent exploration failed to reveal any communication and the resected specimen proved intact. In the absence of diabetes (and of preceding urethral instrumentation) it may be assumed that the cause in this case was produced by fermentation due to an associated cystitis. Conversely, in another case of Crohn's disease where pneumaturia had previously been much in evidence, the passage of "flatus" per urethram ceased abruptly after commencing treatment with prednisone. Six months later, however, after withdrawal of the drug pneumaturia recurred and the presence of a fistula was confirmed by frcal contamination of the urine.
It may be noted that, while all the proven cases of inflammatory fistula showed the presence of feces in the urine and occasional pneumaturia, in contradistinction to the traumatic fistule the appearance of urine in the stools was never conspicuous. Most of the inflammatory fistule were small with their orifices partially occluded by cedematous mucosa, and all but one were situated fairly near the apex of the bladder. It is probable, therefore, that urinary leakage was slight and the re-absorptive function of the bowel prevented any undue collection of fluid in the rectum.
Turning now to the small group of neoplastic cases, similar observations to the foregoing apply in the case of growths originating in the sigmoid. Preliminary symptoms usually relate to the primary lesion of the bowel, being followed later by evidence of bladder irritability and feecal contamination of the urine. Obvious leakage of urine per rectum is more likely in rectal growths where the fistula is lower, and again pneumaturia, though highly suggestive, may not be confirmatory. The latter symptom was much in evidence in a rejected case suffering from a high carcinoma of the rectum and coexisting cystitis. Removal of the rectum with an area of adherent bladder showed that the growth was entirely confined to the bowel and that all surrounding changes were inflammatory. No fistulous communication could be demonstrated.
Of the proven neoplastic cases in the present series 2 were male patients suffering from cancer of the sigmoid. Faces were demonstrated in the urine in both cases and the underlying cause was established by barium enema although this failed to show a communication with the bladder. Of the remaining 2, one had an extensive bladder neoplasm which ulcerated into the rectum and the diagnosis of fistula subsequently seemed assured when the patient passed a plum stone per urethram. The final case was unusual in representing a vesico-prostato-rectal fistula due to cancer of the prostate. Actual invasion of the rectum is rare in this disease and the patient presented with what appeared to be a mundane pile at the anal verge (Fig. 4) . Before considering the last case in the series (in which the oetiology remains uncertain) brief reference may be made to the value of ancillary investigations in establishing the presence or site of a fistula. These fall into two categories, firstly methods of endoscopic examination by sigmoidoscopy or cystoscopy and, secondly, the introduction of various media into the cavities concerned with a view to demonstrating leakage. In many instances the additional information gained by these measures is somewhat disappointing for, although they may clearly show the presence of a primary lesion, the actual existence of a fistula often remains in doubt. Allusion has already been made by Mr. Lockhart-Mummery to the place of sigmoidoscopy in demonstrating a fistula but in the present series this examination contributed little to what was already known. Excluding traumatic cases in which the lesion was self-evident, cystoscopy was also of somewhat dubious value and in only one case where facal contamination of the urine had already been confirmed was it possible to obtain visual evidence of the discharge of flatus and fxeces (Fig. 5) .
With regard to X-ray investigations, barium meal examination consistently defined the existence of regional ileitis when this was present though in no instance was the actual fistula demonstrated. In the 7 cases of lower bowel involvement by diverticulitis or cancer the causative lesion was also readily diagnosed by barium enema, but in only one did the contrast medium flow into the bladder (Fig. 6) . The injection of effervescent methyleneblue solution by a rectal tube was ineffective in demonstrating a fistula into the bladder in one case of diverticulitis, while the reverse route of injection, including cystography, was only helpful once in this series.
In the last case in the series the diagnosis of fistula was suggested in a somewhat novel manner.
A woman of 56 was admitted to St. Peter's under the care of Mr. Wallace complaining of urinary frequency and incontinence. Two years previously she had sustained a severe head injury and had been taken to another hospital where she remained unconscious for several days and was incontinent. No details of treatment during this period are available but at cystoscopy a month later she was found to have a severe necrotising cystitis, and large sloughs were passed per urethram. One year later she complained of muscle fatigue and was examined in a neurological clinic without any cause being detected. At about the same time she began to suffer from diarrhoea which continued with her urinary symptoms until her admission to St. Peter's. Cystoscopy revealed a small contracted PI 'prest vesic bladder which would not distend and which remained inflamed and cedematous. No fistula was noted. Persistence of the diarrhoea led to further investigation by Dr. A. R. Harrison who remarked that, despite superficial indications of small bowel disease, these seemed unlikely to account for all her symptoms. The blood electrolyte pattern, however, showed a striking resemblance to that following ureteral transplantation and he became convinced that she had a vesico-intestinal fistula. He further suggested that the muscle weakness might have been due to continued potassium loss.
Following abortive attempts to demonstrate a communication by barium enema and cystography, the presence of a c=o-vesical fistula of undetermined origin was established at operation. After resection and closure of the fistula her blood chemistry reverted to normal and muscle power was restored.
REFERENCE. -WILLIAMS, R. J. (1954) Brit. J. Surg., 42, 179. Mr. C. G. Scorer (IJxbridge): Urinary Symptoms in Bowel Disease An acquired vesico-intestinal fistula, unless it be traumatic, is the final stage of a disease process which has been advancing more or less insidiously during preceding weeks or months, Symptoms of one kind or another almost invariably precede the fistula and, in this connexion the older writers spoke of "bladder irritability". I want to try to analyse this term.
The structure of the peritoneal membrane is such that the surface of the intestine normally glides over the outer surface of the bladder with a smooth and easy motion. Once, however, disease has destroyed the smoothness of the bowel by inflammatory exudate it can begin to fix itself to the bladder wall. With fixation symptoms may appear. But before attributing bladder symptoms to the bowel it is important to be sure that the cause of the trouble does not lie within the bladder itself or, more important, at its outlet in the form of some obstructon. At the age when bowel disease is commonest, obstruction to the outflow of urine is also most likely to be found. This must be carefully excluded in every case before the bowel is incriminated.
There are four stages of bladder involvement by the intestine (Table I) : It is presented in this way because the initial involvement of the peritoneal surface of the bladder may be either by fixation or by infection. Each stage would appear to have certain specific symptoms (Table II) , although one may merge slowly and imperceptibly, or rapidly and dramatically, into the next as the disease progresses. The symptoms are cumulative and all may be there at one or other time in the fuly developed vesico-intestioal fistula. (1) Fixation.-At some time in the course of a disease, be it carcinoma, diverticulitis or ileitis-to take the three commonest-the affected part of the bowel becomes stuck to the peritoneal surface of the bladder. If the area of fixation is small there will be no symptoms; if large, movement of the bladder wall is impeded and the patient notices a difficulty with micturition.
For instance, in 2 cases of carcinoma of the sigmoid colon the growth was adherent to the peritoneal surface of the bladder over an area of approximately 4 sq. cm. In removing the growth a partial cystectomy was performed. No penetration of the peritoneum by growth had occurred. In neither case were there urinary symptoms.
If, however, the fixation area is large the bladder wall is tethered, normal muscular contraction is impeded and the patient experiences difficulty especially in starting micturition. A man of 54, referred for urological opinion on account of urinary difficulty, found he could not easily start the act and was obliged to attempt micturition more frequently than normal. Cystoscopically the bladder mucosa was normal. At laparotomy he had a carcinoma of the lower pole of the cvcum adherent to the peritoneal surface of the bladder over a wide area.
By the time extensive fixation has occurred inflammation is probably also extending across to the bladder, so this first group of cases where there is fixation passes over into the second group where infection is the most striking feature. If the bladder is prevented from contracting effectively because the bowel is fixed to it urine is retained and may become infected leading to symptoms of frequency and what is described as "bladder irritability".
Fixation of bowel to the bladder may be of long duration with persisting symptoms. A man of 52 presented with abdominal pain and recurring attacks of urinary frequency. Operation revealed an extensive ileitis with the lower ileum densely attached to the upper surface of the bladder. A partial cystectomy with a wide ileal resection was performed. The interest of this case lay in the fact that at an exploratory laparotomy twelve years before the ileum was then adherent to the bladder. In all those years he had suffered from difficulty with micturition and recurring frequency. Cystoscopy had always revealed a normal bladder mucosa.
(2) Infection.-If the pathological process which causes the fixation of bowel to bladder advances, infection of the bladder wall supervenes, the area of attachment increases and cedema of the submucosa of the bladder occurs. A comparable process occurs when a pelvic abscess is beginning to break into the rectum. With the finger-tip a smooth, swollen aedematous area is felt. We cannot feel the mucosa of the bladder but we can see it and the swelling may be such that the wall is thrown into glistening folds.
There is now a continuing frequency of micturition which is both urgent and painful. In addition the patient experiences a characteristic hypogastric pain or discomfort and a feeling of weight.
A man of 68 was cystoscoped several times because of frequent and painful micturition. The bladder mucosa was always more or less inflamed but there was no bladder neck obstruction, and with antibiotic treatment the symptoms subsided-only to recur very soon. Eventually he was admitted urgently to hospital with symptoms of a vesico-colic fistula and it was too late to help him further. Autopsy revealed a cancer of the anterior wall of the rectosigmoid junction just 
ticulitis.
A recurring or persistent bladder irritability in the absence of bladder neck obstruction should suggest the possibility of an extravesical cause. If the cystoscope gives no help the bimanual examination in the relaxed patient must not be forgotten, for the fingers of both hands will always detect between them the inflammatory mass adherent to the top of the empty bladder.
Infection may be mild and resolve spontaneously as in certain cases of diverticulitis. The bladder symptoms will then also resolve and may not recur. On the other hand infection may progress to abscess formation in which case symptoms are severe and may be very distressing.
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Three things may happen to the abscess. It may resolve, it may discharge into the bladder or it may discharge into the rectum or elsewhere. If the abscess discharges into the bladder a fistula is established but provided the cause is not malignant disease or a chronic progressive inflammation it may heal spontaneously. Even with diverticulitis, however, the fistula is often permanent. The abscess often finds its way into the rectovesical pouch. Here it may distort and inflame the bladder causing not merely a difficulty with micturition but a urinary retention.
A man of 62 was admitted with severe lower abdominal colicky pains of eight days' duration and a recent acute retention. A diagnosis of diverticulitis with abscess formation was made and a Riches' suprapubic catheter inserted. Three days after admission the abscess was evacuated spontaneously from the rectum. Normal micturition returned within a further few days and the Riches' catheter was removed. Eight months later the diseased segment of pelvic colon was removed; it was found to be stuck to the back of the bladder but was not then inflamed.
It is surprising, however, how seldom a pelvic abscess-even a large one-causes urinary symptoms but it may do so; the inflamed pelvic appendix, especially in children, can present with bladder irritability and even urinary retention.
(3) Ulceration is but a stage farther than the last group, bladder wall infection. The mucosal surface breaks down. In addition to the other symptoms already mentioned, heematuria may occur.
A woman of 68 had a carcinoma removed from the pelvic colon and a left iliac colostomy was performed. Three years later she presented with a symptomless hmmaturia. Cystoscopy revealed a carcinomatous ulcer on the left lateral wall; a second bowel carcinoma had occurred and had penetrated the bladder wall. There was no fistula even up to the time of her death eight months later-this was doubtless because of the colostomy above.
A man of 55 presented with a history of hematuria and on cystoscopy was found to have a soft fleshy "tumour" covered with blood clot in the left wall of his bladder (Fig. 2) . It was only later that he began to pass gas and frcal matter through the urethra. At biopsy the tumour was found to consist of granulation tissue only. The condition was due to a diverticulitis of the pelvic colon.
(4) Fistula.-With the establishment of the fistula the change of symptoms may be very slight, alarmingly sudden or of any intermediate degree.
During a mild attack of frequency fvcal particles may be noticed in the urine and bubbles of gas escape from the bladder at the end of micturition, but often this merely arouses a mild curiosity in the patient and causes him neither discomfort nor anxiety. On the other hand, at the end of a bout of severe urinary frequency with lower abdominal pain the bladder wall breaks down to admit faces and the patient experiences the terrible distress of a scalding micturition with strangury. The variability of symptoms with fistula is important. Clearly the degree of bladder irritation depends on the quantity and quality of the fecal leak from the bowel. Gas or a little solid fecal matter may be tolerated with complete unconcern but fluid feeces whether from the small or large bowel may have agonizing effects. A fistula can exist for years or be a rapidly fatal, or terminal, event. Harrison Cripps (1888) quotes a case of fistula that lasted twenty years. One of our own lasted four years. He had recurring attacks of urinary frequency and difficulty and it was only when we found what appeared to be a piece of cabbage in the bladder that we became suspicious. Even then we did not believe the evidence before our eyes but having felt a swelling above the bladder made a diagnosis of urachal cyst. At laparotomy a small and narrow fistula was found between the lower ileum and the top of the bladder due to Crohn's disease.
But a fistula may be a rapidly fatal or terminal event especially when due to carcinoma. In this case it is the primary disease which has reduced the patient's vitality. The exacerbation of bladder irritability when the fistula occurs merely hastens the end of an already miserable existence.
The majority of patients with fistula, however, become reasonably tolerant of their disability provided urine can escape from the bladder. As is well known the bladder mucosa may appear surprisingly normal even though fices are constantly discharged over its surface. If bladder neck obstruction is present the patient sooner or later succumbs to a pyelonephritis.
One further point remains to be mentioned. If a patient with urinary frequency and pain is known to have bowel disease-say diverticulitis-is there reason to believe that the urinary symptoms are caused by the bowel disorder even though an organic connexion of the one with the other is improbable?
The mere presence of a lower abdominal or pelvic discomfort may cause a patient to empty the bladder more frequently than normal and urinary symptoms can, at times, disappear after removal of a diverticulous pelvic colon. But this proves nothing.
Considering how well insulated the bladder is from the bowel it seems reasonable to assume that it is only when the peritoneal coat of the bladder is involved that symptoms occur. REFERENCE-CRIpps, H. (1888) The Passage of Air and Fxeces from the Urethra. London.
